The success of a cardiovascular health check programme depends not only on the identification of individuals at high risk of cardiovascular disease (CVD) but also on reducing CVD risk. We examined factors that might influence engagement and adherence to lifestyle change interventions and medication amongst people recently assessed at medium or high risk of CVD (>10% in the next 10 years).
without pharmacological treatments, appear to have little impact on CVD risk and CVD risk factors 3, 4 or on the risk of coronary heart disease mortality or morbidity. 5 Evidence suggests that communicating information about disease risk to people is challenging and complex. 6 Risk information on its own is not effective and needs to be coupled with other intervention elements to promote healthy behaviour. 7 A systematic review of the literature of providing coronary risk information to adults suggested that whilst global risk information seems to improve the accuracy of risk perception, there is no evidence that risk perception translated into lifestyle changes. 7 Providing risk information to health-care providers appeared to increase medication prescribing, 7 but the evidence is unclear of the efficacy of risk communication on promoting medication adherence. 8 The intensity of the accompanying risk-reducing intervention components may be important as well as whether risk information is presented repeatedly rather than only once. Adherence may be affected by an individual's understanding of their risk and the manner in which risk-reducing behaviour change is promoted.
A CVD risk prevention programme is being implemented across the National Health Service (NHS) in England to all adults aged 40-74 years who do not have pre-existing CVD, hypertension, diabetes or chronic kidney disease. Eligible adults are invited for screening consultations every five years for assessment of a range of CVD risk factors. 9 People assessed as having a greater than 20% risk of developing CVD in the next 10 years are offered medical and behavioural interventions aimed at lowering their risk. The implicit assumption is that conveying risk information and promoting behaviour change will lead to risk-reducing behaviours. The success of the health check programme depends not only on the identification of those at high risk of CVD but also on reducing CVD risk by engaging and maintaining high-risk individuals in behaviour change. High-risk individuals may be prescribed medication (eg for hypertension or hypercholesterolaemia) and/or given advice about lifestyle change, such as smoking cessation, weight management, physical activity or alcohol reduction.
A systematic review of qualitative studies of patients' experiences of the health check programme suggested that although people were satisfied with the overall programme, confusion about the purpose of the programme was reported. 10 Patients who received the health check appeared to also be confused by the their CVD risk score, and the score seemed to have little meaning for how they perceived their health. 10 Although participants reported receiving behaviour change interventions, many felt these were basic and needed more detail. 10 This review has examined patients' overall experience with the health check programme, rather than high-risk individuals respond to risk-reducing interventions, including lifestyle and medication uptake and adherence. Previous qualitative evidence has suggested that patients question the necessity of taking medications for the primary prevention of CVD and express concerns over medications' side-effects. 11, 12 However, patients considered it legitimate to prescribe medications for high-risk patients, subject to regular monitoring for side-effects and medication effectiveness. 12 It has been suggested that the role of risk perceptions in motivating risk-reducing behaviour has been under-estimated in research. 13 However, other commentators argue that attempts to increase risk perceptions will rarely result in behaviour change. 14 The way in which risk and other health information is presented to patients may influence adherence to medication and lifestyle change advice, and there is probably potential for improvements in delivery of information and advice to enable more informed decision making. 15 A meta-analysis of experimental studies suggested that the impact of risk information on behaviour change is moderated by the extent to which patients believe that behaviour change will reduce risk and their perceived ability to change. 16 Although previous studies have examined patients' experiences with the programme as a whole, focusing on higher-risk patients' experience is important for the programme's outcomes. The aim of the present study was to examine higher-risk patients' longer-term impressions of feedback given to them during the health check about their health, including risk factor levels, and to explore this and other factors associated with engagement in suggested risk-reducing interventions, including medication use. We aimed to interview patients up to six months following their health check in order to identify factors related to their engagement with risk-reducing interventions in the longer term.
| ME THOD

| Study design
Qualitative study was conducted using semi-structured interviews with people who were assessed at medium to high risk of developing CVD in the next ten years during the health check. 
| Study participants and sampling
Consistent with the eligibility criteria for the NHS Heath Check, eligible participants were aged between 40 and 74 years. Participants were eligible if they had received a health check in the last six months and were assessed at medium to high risk (>10% risk) of developing CVD in next 10 years and were registered with general practices across two South East London boroughs: Lewisham and Lambeth. CVD risk assessment was done using QRISK2 score. 17 A convenience sample was employed, where potential participants were identified by general practice staff from the results of their health check and invited to take part in the study by their general practitioner (GP). Out of 353 patients who were invited, 26 agreed to participate in the study. Four patients were not recruited for logistic reasons.
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| Data collection
Topics for the interview (Supplementary material 1) were drawn from the literature on uptake and adherence to lifestyle change interventions and medication use. Items in the schedule were influenced by the Theoretical Domains Framework (TDF) which is drawn from models to explain behaviour change to understand factors that influence implementation of interventions. 18 The TDF covers a set of domains comprising the main evidence-based factors influencing behaviour change. 18 As we were examining a range of behaviours, however, rather than focusing on one aspect of behaviour change, we drew also from other theories, including those concerning medication adherence (eg Clifford et al 19 ) and access to health care. 20 Interventions targeting multiple behaviours need to take account a wide variety of factors including beliefs, social influences and environmental context and resources.
Interview items were generated and agreed by members of the The interviews were all undertaken by one researcher experienced in qualitative interviewing and research (CB). Participants had been sent an information sheet about the study by their GP, explaining why they had been invited. Interviews were conducted face to face at home, at the general practice, or over the telephone, according to the participant's preference. Data collection stopped when no further participants could be recruited within the timeframe of the study.
| Data analysis
Interviews were digitally recorded with the participant's consent and fully transcribed. The analysis was conducted after completion of the interviews. A qualitative analysis based on the Framework method was used. 22 The Framework method can be adapted for use with deductive or inductive analyses, and it is not aligned with a particular theoretical approach. 23 This method adopts a 'case by theme' approach which involves several stages: transcription, familiarization, coding, sorting and charting the data according to important or dominant issues and themes and data interpretation. 22 Our themes and codes were not pre-selected in a deductive way; however, they were generated from the data using coding and refinement of themes. One member of the research team (BK) coded each transcript, giving a label to segments of the data that appeared significant or important and a random sample coded by another member of the team (CB). The two researchers met to compare coding for the first three transcripts and to agree on codes to be applied to subsequent transcripts. Categories were derived from grouping codes together to produce an analytic framework. The analytic framework was refined in an iterative way during the analysis via discussion with the research team. Finally, team meetings were conducted to ensure agreement about the themes and to assess whether the data were representative of the themes.
| RE SULTS
Twenty-two participants (12 men, 10 women) were interviewed (see Table 1 ). Interviews were 20-40 minutes in length.
Most of the participants had received a written invitation through the post for their health check, and most of these elected to have the check conducted at their general practice. Some participants were unaware that they had received a health check and had apparently received the check opportunistically whilst attending their general practice for unrelated appointment. We were unable to ascertain whether these individuals had not received explicit information about the health check or had not understood the information provided. 
| The meaning of 'risk'
Whilst most study participants recalled a general discussion of risk, many could not recall specific information about this or their individual risk factors. There was evidence that whilst people did not recall their precise risk score, they did understand that their CVD risk was higher than it should be:
Well there were two nurses and they were pretty nice, they chatted a lot, we had quite a good laugh, but no I don't remember much about it. They said my cholesterol was somewhat elevated. And my weight was a little higher than it should be.
Did they give you any information about your risk of cardiovascular disease?
Yes they did.
Do you remember what that was?
No 
| Experiences with medication
Those who had been prescribed statins for high cholesterol reported a variety of side-effects, and some were prescribed several different types of statin in an effort to overcome these. Some did not adhere to the medication or decided not to take it at the outset. Some felt it was preferable to try lifestyle changes first before 'resorting' to medication.
People talk a lot about statins. But it always seems to me, and I'm not a medical person, that you want to put off being on medication for as long as possible.
Frankly you can do all the other avenues first because I think once you're on it you can't really get off again.
(ID16, Male, aged 54, CVD risk >10%, unknown IMD quintile)
Some of those who were on regular medication expressed acceptance of the necessity of this as well as some concern over long-term use. The influence of friends, family and the media was evident in some participant reports, which may contribute to ambivalence to taking statins.
I started hearing things … it was on the radio, they were talking about them, statins. And the after effects of statins and so on … there were a lot of people who were having bad after effects from the statins (ID3, Female, aged 57, 19.7% CVD risk, 2nd
IMD quintile)
As well as some ambivalence about taking medication, some interviewees had first-hand experience of adverse effects. One woman who experienced severe muscle pains persevered nonetheless accepting that taking statins would benefit her in the longer term. Issues with the implementation of behaviour change support services deterred some participants from adopting risk-reducing behaviours. One participant reported that she had not started going to the gym because she was told someone would be in touch about this, but she had not heard anything. Another turned up for an exercise class to be told it was full, and the alternative class suggested to her was held several miles away.
| Perceived enablers to longer-term change
Free gym access and exercise classes were viewed very positively and appeared to increase the likelihood of attendance. 
| D ISCUSS I ON
In this qualitative study, we aimed to develop an understanding of in the perception of CVD risk did not influence patients' attitudes and intentions to change their behaviour. 25 The overall experience of attending the health check may have an impact on thinking about health and trigger behaviour change, regardless of CVD risk score. 27, 28 This might be explained by the population who take up the offer of a health check, where people who respond to the health check invitation might be more motivated to adopt a healthier lifestyle. 29 Some of those interviewed were aware of negative news reports of the adverse effects of statins, which may contribute to ambivalence to taking this medication. Negative media reports on statins have been associated with an increase in statin discontinuation rates. 30 Concerns about the risks and side-effects of statins and uncertainty regarding their benefits are key reasons for statin non-adherence. 11, 31 Other reasons for non-adherence to long-term medication use are requiring to build a routine, which takes time and work and heavily context dependent. 32 Patients who were prescribed statin for CVD prevention often refer to taking statin as a need rather a choice. 33 Patients reported feeling pressured by their doctors to start statin therapy, and others felt unaware of the possible side-effects of statins and their pharmacological mechanism. 11 Previous evidence suggested that patients viewed taking statin for CVD prevention as a means to mitigate against unhealthy lifestyles. 33 This reflected this study participants wanting to try lifestyle changes before turning to medications. There is a need to address patients concerns and perceptions of statins to improve the health check programme's overall outcomes. Addressing patients' concerns could be done by discussing the reasons for prescribing statins and explaining possible side-effects and ways to manage them. Higher-risk patients in the current study rarely discussed their experience with antihypertensive medications. This could be due to the greater media coverage of statin use, lack of side-effects associated with antihypertensive use or that hypertensive patients were prescribed less often than statins in the group we interviewed.
Although wanting to make lifestyle changes, some participants reported medical, physical and financial barriers to change, as has been found in previous studies. 10 Patients reported difficulty changing behaviour because of stressful circumstances or work-related constraints. Although previous studies suggested that older adults felt that changing their lifestyles at their age was unnecessary, 10 older participants in the current study were motivated to change for a healthy retirement. Family history of CVD acted as a double-edged sword in relation to behaviour change. Whilst for some a family history of CVD was a source of motivation to change, others felt that changing their behaviour will not alter their inevitable risk of CVD.
This result echoes with previous findings that individuals with family history of heart diseases do not think that they can reduce their personal risk of developing heart diseases by changing their behaviour. 34 Participants at high risk explained the importance of increased support and follow-up to sustain behaviour change, either by family and friends or by health-care professionals. Ismail and Atkin conducted a study to understand the experience of patients who went for the health check, regardless of their CVD risk level, and reported their perspectives on behaviour change. 35 Participants in their study expressed the need for a proactive approach in advocating for lifestyle change by their health-care providers. 35 Social support appears to be a key factor not only for the initiation of behaviour change, but also for facilitating long-term behaviour change maintenance. 36 Previous evidence has suggested that health-care professionals implementing the health check believed in the importance of providing continued support and follow-up to encourage and maintain behaviour change. 37 However, due to time constraints and workload pressures on primary care professionals this is not always feasible. 37 Therefore, making referrals to external lifestyle interventions is believed to provide high-risk patients with the support they need.
Lifestyle support services are in place to facilitate behaviour change and reduce barriers as part of the health check programme.
However, these services are not always accessible or reliable. 10, 38 Many of those we interviewed were referred to lifestyle change interventions including exercise and weight loss groups. However, there were often barriers to joining these interventions such as long waiting lists, distance from home and the timing of classes. The current study was conducted in the early stages of the programme implementation; therefore, referral schemes may have been not well developed then. A recent study has suggested similar difficulties to accessing lifestyle support services including long waiting lists, discontinuation of services due to budget cuts and services offered during working hours making it difficult to access by the working population. 37 Improving the provision of these services is essential 
| Strengths and limitations
This study is amongst the first to examine adherence to behaviour The findings need to be assessed in relation to the design and setting of the study. Patients who do not attend the health check are also difficult to recruit in research, so we have not captured the views of people who may be less motivated to acknowledge and reduce their CVD risk. Our study did not include younger participants in their forties. People from this working-age population might find it more difficult both to attend the health check 40, 41 and to find the time to be interviewed. Although this was a study with a small sample in two socially deprived London boroughs and most participants were of white ethnicity, we interviewed a divers sample in terms of age, sex and socio-economic status that may reflect the views of those eligible to be invited for a health check. However, it is possible that the views and experience of patients from other areas or ethnicities would differ. Potential participants might have been deterred from joining the study because they were invited by their GPs and because they had been identified via the health check as individuals who needed to change their behaviour and/or receive medication.
This may have deterred some who felt some stigma attached to their lifestyle choices. No other means of recruitment was available, however, and we did get a low response rate, although this level of recruitment is fairly standard in this area of South East London. We were unable to recruit further participants during the timeframe of the study. If we had been able to recruit for longer, we may have ended up with a more diverse sample and captured a wider range of views.
It is possible that data collection and interpretation were influenced by the research team's background in health psychology and public health. Analysts from different disciplines may have developed an alternative analytic framework. Finally, face-to-face interviews may be preferable as the interviewer can be aware of non-verbal cues.
However, face-to-face interviews to discuss behaviour change can produce social desirability bias. 42 The participants might have given responses that they perceive as socially acceptable. In our study, the quality of the telephone interviews was good and it may have been easier for some participants to discuss issues, such as weight, without concerns about being judged by the interviewer.
| CON CLUS IONS
This study suggests that people are generally motivated and willing to change their behaviour following the health check, regardless of their understanding of their personal risk of a cardiovascular event.
Easy access to services to support behaviour change, however, is variable. Concerns over the side-effects of medications need to be addressed in order to improve adherence. Strategies are required to facilitate long-term behaviour change maintenance, possibly through greater provision and support of lifestyle change services.
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